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[If^l] 1 5 ~ 5 Omol%OA 1 2 0 3 £, 
0-8 0mol%<7)S i 0 2 £^ 

B 2 0 3 , Ga 2 0 3 , Y 2 0 3 , Ta 2 0 5 , Sb 2 0 3> Nd 2 0 5 , La 2 0 3 i3J:^ 
Yb 2 0 3 «H^< i: & HtH^-tO^ft 5 - 8 Smol^c^m-ftt^. 

[W*^2] B 2 0 3 £ 5-8 5mol%^tfZt%mWttir2>immitm 

[1*^3] Ga 2 0 3 , Y 2 0 3 , Ta 2 0 5 , Sb 2 0 3 , Nd 2 0 5 , La 2 
0 3 & XXfY b 2 0 3 ^9 h'Pta < fcfc lttTOJLt££-fK*5~8 5mol%#tf^i: 
£#f& t-fh Iff*:® 1 |B*tf>*&3fete# 9 7. o 

[If ^ 4 ] m%^±Wot%4 * r jnif ^ * >"C£> 0 > E r jt%4 

* y (D^mm^MMitmv- 2 0 0 owt. PP mj^ z>z.ttt mm. t-r& m^m 

ffijfcjg 5 ] 37i*©'>4 < t & 1 - 4 OfafLrt* 1 jg^lfi 

[If 6 ] mm n T fll£^\ HJiSSbfctetf 7 * ri> »b & & <tM> n T«« t 
Ifflfjfc£7] HUffi^ffiiJ n T««^ Al 2 0 3 , Ge0 2 , P 2 0 5 , C l 
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[»*^9] HufS^'L^Tfl^N A1 2 0 3 , Ge0 2 , P2O5, Clio 

[ft *5 1 1 1 W*S 1 ~ 4 OMtL^ 1 £t;:3B«tf>3bfct£# '7 A z\co 
[fft*^ 1 2 ] If M 5-10 OMtL^ 1 ^KfE^O^if ip§ffi>f&i& , 

[0001] 

[0 0 0 2] 
[«<0»t] 

*r y * Kih±mjtm £ *t # ^ * ^ <b & & 0 

[0 0 0 3] 

#J x. (2\ E r TC^^f 3r >*mM S HtzE%:&<Dlbm$&m 77^a' ( E D F : Er 
bium Doped Fiber) Z^IRMfct LXmir2>ltW1&*:i?3-- (EDFA: Er 
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bium Doped Fiber Amplifier) l±, ?£K 0 . 9 8 /u mfl /ifii&S 1 . 4 8 // mm 
^^Tt^fflv^T, C^>- K ( 1 5 3 0 nm- 1 5 6 5 nm) i/:(iL^'> K ( 
1 5 6 5 nm- 1 6 2 5 nm) <Di% ^tig^l" 2> ^ t tfX~ § & Q 
[0 0 0 4J 

£ fc, ifflt»l (;F^^$tL/jm7t14^7^(i, S i 0 2 , Al 2 0 3 i3J:^B2 
03&^£-a^ Ln x O y (fcrt!U Ln(2, Y, Ce, Pr, Nd, ••• 

[0 0 0 5] 
[#^K 1 ] 

#F*1 2000-159543 
[0 0 0 6] 

l <t o t -r & mm] 

-tho ttz, edf(±, ytmm^itzfcm^mmstfftft^iz* < , #c 

1 6 0 5 nm&±.<D&Mm^tetfcmm&^Mt'?&>0 , 1 5 2 5 n m&T<D 
[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

:£f&W^£;£^t£#7XJi. 1 5~5 0mol%<7)A 1 2 0 3 t, 0~8 0mol% 
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^)Si0 2 t> B 2 0 3 , Ga 2 0 3 , Y 2 0 3 , Ta 2 0 5> Sb 2 0 3 , Nd 2 0 5 , L 
a 2 0 3 *5 £VY b 2 0 3 <7>9 *>/J>& < 1 a«^±^ft5-8 5mol%<7>M: 

^±«DcffK*>£> mti-tmtt&o S i0 2 ^ 

0mol%-e*&»£\ S i 0 2 ^^£=ft&^j^fc^-2*i& 

m \,z & xm tt z> m iz^ttiz g^t zmnm \z%&$lz^ 

&z\t &x £ £ o 

[0 0 10] 

^f&W^&^tt^^ti. B 2 0 3 £5~~8 5mol%-g-tf<7)^$fil-e#>^)o 
it-z. * y &m\Z\%h&itn.Jfy 7*1$. Ga 2 0 3 , Y 2 0 3 , Ta 2 0 5 , Sb 2 0 3 , 
Nd 2 0 5 , L a 2 0 3 ^J:L> f Y b 2 0 3 Od *>'Pt£ < <h & HI»-L£^ft-C 5 - 8 
5 mo 1 % ^ tr <7> "Ccb-So ^IPJ! Klfc £ g^ti if y * ZHh #±31x 

m^J-ytfE r ytm-i * yX%> 2><D-hmMX$> «9 > -eOE r xSt-f 
Jg^MJLit^'e 2 0 0 0wt.ppraJ^±-edb'2)<^^ ; ? : ii-edb^)o 
[0011] 

yxfrbzt), ?Tmmzmmft&£mm^3tzm$LLnz>tti>K, mmittf 

[0 0 12] 

m-i:M^t^o z\<Djtmimmm$i&xii, s^coj-^^w^ 
mzjtmimztin&o Mo^riiit^ a i 2 o 3 , Geo 2 , p 2 o 5 



tiitiE#2 004-3015340 



#H 2 0 0 3 - 0 4 0 1 8 6 ^- v : 5/ 

[0 0 1 3 J 

i>3T«L iw^'t,^ TiMtiL&tfn 0 ffl * 3^14 # 7 x ^ <b 4* h ^rmM 

«3cri*'h$v> 0 ^Wtl, ^-L0 7i^\ A1 2 0 3 , Ge0 2 , P 2 0 5 , CI 
[0 0 14] 

, 3 T flit «t jg§#T Wt& < . M*^ ? l 4 0 0rJ^±^ab£<Z>7WJg"C£& o - 

o 

[0 0 151 

mm izytmm-tz - 1 ire § & 0 

[0 0 16] 
[0 0 17] 

4%Z>mit&Jf7*li, 1 5 ~ 5 0mol%<7)A 1 2 03«h, 0 - 8 0mol%<7> S i 0 2 
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B 2 0 3 , Ga 2 0 3 , Y 2 0 3 , Ta 2 0 5 , Sb 2 0 3 , Nd 2 0 5 , La 2 0 3 £J; 
^Yb203^H^< ti> 1 ««m_L«7)^ft 5 - 8 5mol%<7)@^tt/«h, #± 

[0 0 18] 

-<7)^7t14^'7Xt;jott^ A l 2 0 3 #WaJS(i> 1 5raol%m±-edb^^ 
ift5?-e*&5&*. tti L < ti 1 8mol%J^±-C^) ^ J: t < 11 2 0mol%J£JLL 

xhz> 0 — ^"v a 1 2 03tfiM^^tf^ fc^^b^fflliKfc&^-e, a 

1 203^*jtt± 5 0mol%&T-C£>£ - t«|?T^4o 
[0 0 1 9] 

Z.(D^it\±try 7,^20^^ t fix ^X, ; t<DB 2 O^^WiBiit, 5mol% 
&±T£>£<Z)7WiI"C£> D > «t 19 L < ti 1 0mol%J^_h-Cab •) . Ii:4ti L 
<lil 5mol%m±-C*>*o — 7t\ B 2 0 3 ^>tJt/6^^1-r^ fc, ^fct£#"9 
* Oit^^fg: <*i), jgftte # 7 * OJS 0^**15: < * & O t:\ B 2 0 3^ jftJS ti 
, 8 5mol%J^T'C*^<7)^tiS'e* i 9> «t L < it 7 5mol%J^TT^^ 0 

[0 0 2 0] 

tfz, :«fi**7^i:Ga 2 03, Y 2 0 3 , Ta 2 0 5 , Sb 2 0 3 , Nd 2 0 5 
, L a 2 0 3 ^it/Y b 2 0 3 <7)9 *>^&< t i> immi^±^ ZtiX^X, Ztih 
ttitkBtO&^l*. 5-8 5wl%X&2><D-t)mMX$> *K ffiL<(±8-80m 
ol%-e&*K «fc 0*fi L<fil 0~8 Omol%-C&& 0 Ga 2 03i3<fc£/T 

a 2 o 5 <7)m^i ^jim^-tw-^ tix^z ^kit^.mm^mtiz.^ 
mxh^o tit, Y 2 o 3 i)^tttx^2>t. wt^#?x<7>mi#i&Bt<ofa±K 

[0 0 2 1 ] 

Z<n&ffi£.ff ; 7X^m2tiZ%i±m7t%'(*>i*. Pr, Nd, Tm, Dy 
, E r i£ t*<D4 3~ y , Xr&Z><D-i) t ffi-MX*$>Z>o Er%l^>t"i^« 
iI-C&*K -<7)l#^-Hti, — |£KjteiifeKfflv»<b*L&ifcg 1 5 0 0 n m~ 1 6 0 

0 nm^cnm^ytzytmrni-z^xfti Lv\> 

[0 0 2 2] 
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7 *? »; y ya>**k cm < > $ <dx% mmm^±mitm^ * y 

£ « <7)^7t * <<z%£. z^t&^ttfu^&o ikitn. if 7 7 t-^r zti&ifc 
±mjtmj xy^mmmt, fi»jt^T-2 o o owt.ppmiiJiiT^^o^t^-e 

J: l9$tiiH(i: 2 5 0 Owt.ppmJiJ.±-r^)^o 
[0 0 2 3] 

r^ftl 6 0 0 nmJ^±Off#7fc^^ifiliSi-^>7tliiIiS^^ LTfflv^tL 

£*§^fi. ^(D^it^ify 7 (tfzu, z<Dmwitfy7frh%&ftmmmm 
w) (±, mzmzmfzt)<7)E r j *y-$^mm$:^£ <irz> Mx.if 3 o o o 

wt.ppmJ^±t-t&) ^^7fe±ifpiflJ!#^t#^Ol3^^S^^@< TV^ 

[0 0 2 4] 

>x^. *wnK&z>%L%\*ti]*y 7<Dmmm^'D^xtmi- &<> mmm^yy" 

)VAkt, 1 6mol%<7)Y203, 2 5 . 6 mol %<D A 1 2O3, 3 8 . 1 mo\%<D S i O2 
, 2 0mol%<7)B2O3. £ctO\ 0. 6mol%<7)E r^+j y &i£^~$~2> i> <DX*& 
■ofzo ^»iJ<7)-9->y^B(±. 1 4mol%<7)Y203, 2 2. 4mol%<DA 1 2O3. 
3 3 . 3mol%60S i 02> 1 5 mol%0 G a 203^ 1 5mol%<7)T a 2O5. i3 J: IF 
, 0 . 6mol%OE r 3+^ ^- y^^-^Z> k^X&^fZo UMM^^ > 7°)V C fi, 
1 5mol%OY203, 2 5 mol %0 A 1 203^ 5 9 . 7mol%60B2O3^ j3«fcO\ 0 
. 6mol%<7)E r3+^ ^y^^^h i> <DT&-o fz 0 ttz, it$cM<D*r > 7°)l^D It 
, 2 5mol%<7) Y2O3, 1 5mol%<7)A 1 2O3. 5 9 . 7mol%^B203, & X V\ 
0 . 6mol%<7)E r3+^ ^->^^-^r^-^> ^<7)t:^o7to -ttib(7)-9->7 0 ^A~D-?- 

[0 0 2 5] 

>m<b(7)-9->-7°;i/A~Dco9 -9->^;wA-c-etL^tL(i^^x^b-r^-<h 
76 ? -e§7^^>60cO, t > ii#7 X|tt K 1 ^ /:» -9->-7°^ 

7fct£#7*) A-C-etL^tLCov^T. E r7C*-f * > £ Sjfe L |# & #tJI 9 8 0 
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[0 0 2 6] 
[0 0 2 7] 

£ *l£ ^ y y VffiH 1 2 |*J n Tff 1£ 1 1 i>mm ZttX\<*Z>o ^ TWM 1 
1 (i. HfMf^^n^-e^oTft^ffiJU-^T^ 19 , ?y y Kllit 1 2 J: Oi^ 

[0 0 2 8] 
[0 0 2 9] 

gI6(i, ^3lM»J^^«itiSffl2»«3 0<7>iftra-C<fc& o [WII^I (a) 
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i- 0 ^<Dm^mzti&itm^mm®Lm3 on, *7 7^ci^i<oti)ot, 

3 Tffit 3 It, ^tL^?Zl9igtr^^y Kit 3 2 t 0 ^ TfW 3 1 (i, 

[0 0 3 0] 

mm, ^4^Mff^M^^^Jiitisffli*r»4 ommm-ch&o PIE! (a) 
(i> 7ttt^se&$rm£^u mm (b) wfifi\<nmft^-7°v7 T j )v*7f-. 

-To -OBlH^$ti,^7t±iililffl2iW4 Oli. t£7 r^ff^O^ W&oT, 
^L^7flii4 1 at, ^(D^^^ri¥MA 1 a «9 H tr^ffll ^ TlW 4 1 b 
t. ^WflJ nTfl^U 1 b Mis? 7 -J Vi¥M 4 2 t £-grfr 0 ^L^Tff 

It 4 1 afi. BffMf^^ ? R^t:*)oTS^fp]H-^-eabf9, * 9 ? KfM4 2 

4 1bli, AI2O3, G e O2, ?2®5, C 1 £ «£ XfF <D o < t & 1 MS 
^-^•tfO^til-e^^o 4 J ^3TfI^4 1 a & J: Wffi'J^TfIl£4 1 b ^ 

[0 0 3 1] 

ni8(i, msnMMm-i&zitm^mm-fc&s om^mm-v^^o mm (a) 
(i, ytm^mm.^mm^7^L, mm (b) ^fto/s^yn^r-r 

p£,|\3TfIlt5 1 at, Zcotp<0?7iMM5 1 a <9 H tr*MS n Tffl^ 5 1 b 
t , «T <7>£MPJJ n Tfllt 5 1 b^^ntf? ? YifM 5 2 t Z^tf 0 =i Tfl 
it 5 1 a(i. Bffffiff^^R^T^o-rft^f^^-^-e^)^, KfIJt5 2 

afi. A 1 2 0 3 , Ge02, P2O5, C 1 fei^F(?)H^< ^ lii^t 
*9 . ^ 7 y Vmm 5 2 J: »9 ii^jSJW^W U < t & -g^_tfBO 



tfiliE#2 004-301 5340 



&m 2003-040186 



^-v: 10/ 



[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

^^ttit-ioti ft£ 1 0mJ^T&v>LfhnmflJ^-e&*U£\ 
Tt;i3v^ri^6 o&tt £ it tz 1" - £ 7i ? *snzx$> * o 
[0 0 3 5] 

^h±m7tm^ t^tUEr 7Cfft-f * y^igjD^it^jfett*'^^ t /elicit 
<PIfflag&S& -eti, r7C*^^->^SjfeL#^>M)*e^^ftmlttiO. 9 8 
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[0 0 3 6] 

r 4 ^mmx&mz, \&<D%m\imtmMm^&^t^ifc'z:3bz> 0 z\<dx 
& i3 ^sit k m v ^ tt h M^mk <d m * t tz i± m & n mw, \z see z ti x m^(o 

[0 0 3 7] 

*nmT&miz&zm±&tf7Atfzteitwitammi8L&ii. s^>f (h6o 

nm~ 1 5 3 0 nm) H^v^T ^>m^JS^§ - (D^witcom ^rit 

WDM (Course Wavelength Division Multiplexing) %M\t\Zi?^X & b¥M\Z 
[0 0 3 8] 

*§&wiz&zitm%mmim<vnMMiz^xMWir & Q 

[0 0 3 9] 

<Dx$>t), m.mtfzmmM<Dmyt\±^y^A^m^x^rmM3 i*mf&-t& 0 

LT, ^g5 0/<m(7)**7^7 7^^no fit, CI <Dmyt&#'7 * A 
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3 it**»k ^(Dmw^mmtf? y y vw&s 2-h^ 0 

[0 0 4 0] 

0-e**K StizliL7j^WJ(0^1477- ^^B^fflv^-C4 I 'L^TfIlt4 1 b £HtJ& 

It 4 1 bit A 1203^1 2mol%Str753&&Jf7Afrb% *) , ? y y KI«4 2 
»±*M5£#7;* frb & 19, ? 7 y Vmt 1 2 5 ft mttS, i/z, yyyVWM 
5 2 O^HHtii t Ltf»*Ii^jS§*i, *<0#IIB«<*>$14£I± 2 4 0 // 
m <h -5) o 

[0 0 4 1 ] 

m 3 $mm<oi&*mmmtiL& at, ms ^ ^Kt^y 7^<5o <Dfm<o i> 

L7J 0 ^-1^7115 1 a(i5mol%<7)P205£J:tf lmol%<7)F£ 

-S-tr^^^f^^*^* 0, JHl3TSiJ*5 1 b li^tt#7^C/6^^ »K * 
7 7 Kfll£5 2 liFiM^#7^^^^^ * 7 * KSti 1 2 5 /umt-f& 0 
itz, ?yy K««5 2Wl|Cfiii:LttltIi7JW$^ ^ftflg 
1^112 6 0 //mit^o 
[0 0 4 2] 

±!EO!dfc«aO:)fcJiffiffl*afeg& a - c -£tL-T*Ui, ffitii>, r« 0 . 9 8 ^ m 
w^T^tiWl . 4 6 //m^^S|j^7fc«^$tt^>r<h^J: 19. S, C&J^'L 

[0 0 4 3] 

m6-m8^tim-cit, %mmmmtm {i&mmy r 4 *<) <omm 
mi&m<n&m®<DmttMizm «k ityy^ wwsm-fv yr4 ^itmmmizm 

[0 0 4 4] 

ffl§E# 2004-3015340 
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&%>imm i mmm& (*77^»^) t4, ? k»m o o-i 5 0 

ftmifzas 0-9 0 /umX^^^mtt L^ c 3:7c, liI(7)TO J 2 2 0- 
2 7 0 // m-!:-$)^)(7)^f f Lv* 0 
[0 0 4 5] 

[0 0 4 6] 

*L*3t*!}(6*>^-/i'l «\ ^ATjJwil 0 Lfc^jfc«r*li(BL-Cjtm 
TjJrol 0 2 j^mzft-Ta TfcJtKS*^^-^ 1 (4, ^A^J^sl 0 1 rt* 

«b^m^asi 0 2^[fii^9if^»±i:i^ 111, tIst-yv 

1 12, ftJgiPBffi 77>f^l 3 1 , mn%Flt$z 14 0, 
*l|fiffl7 7>fA*l 3 2, itiJ-fv 1 13, jfcT>f 7V-M2 2 £ 4 LKft # 7° 
7 1 1 4SHtx.& 0 3fci#i|iS*v^-/Vl (4, 1 1 1 KgM££*ifc 

7*f^t-K151> JtiJ-fv 1 1 2 i^Sc$*L/cP— Kl 6 2 
, J£JJ7°7 1 1 3 (~^M£^7clx-+F^ Kl 6 3, is 4 £/\ %i3Zfy 1 1 
4fcgM££*lfc:7* h^t- Kl 5 4%m^Z>o 
[0 0 4 7] 

^(Bffl7 7>f^l 3 1, 13 2^*l-r*U±, ±3$L^^jfctt*'7^^«b^ <9 

^ * ^tii(@ 4 o ^i#iplffl 77^/q 3 1, 1 3 2(4, SWCffiJW 

^7l/-^121, 12 2fWli, ytXti^a 1 0 1 ^<b^tb^j3Sl 0 2^|p] 
ri>9MS;£frK:3fc£«&£-£&^ ^7jft(-(4^£iIji£-£&^ 0 ^77/7 1 1 2 
i3J:O f ^--9-*^-f Kl 6 2(4, jfcifflffi "7 7 1 3 1 \zW&it i km&-$ Z> 
ii*ffi^*»*Ltv>-6o 7t^-7°^ 1 1 3*5J:iri'— 9**^ * - Kl 6 3 

(4, «ffl7 7^^i 3 2 izm&it£m&i-&m&fti&&^&zMi&Lr^& 

o fUfWtf? 1 4 0 (4, r>f 13 1, 13 2 OfUfMTigKiSHT, 
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ibm&myrj Ml 3 1, 13 2<nM%7^7 Hi/fcB&P^^li^;*^ 
[0 0 4 8] 

-^^liiiii^v^-^ i -c*±, jas^iU'c** w-Hf^^r^- k 1 6 2 ^<bm 
i^^tL^o tfc, BbfejfeiBt?** i/--*f ^-r k i 6 3 frbftjjznfzmmjt 

(±, Jt*7°7 1 1 3 ^@-C7feiiitiSffl7 r^/^ 1 3 2^^fp]^'flt^^^^ 0 ^ 
^J5S 1 0 1 izXtl Ltzm^itit, ^^7111, t!g7^ 7l/-n2 1 jSitf 
itt>7°7 1 1 2 ^^T7fc±ii|ilffl -7 r^/^1 3 1 CAt) U -<7>7fei#iHffl7 
1 3 1 Hi3V^T7fcti"IiS^tL^ 0 Tfeif y^M 1 3 1 K&^Xi&imiZtitzm 

-^-Tfeti, WIHtfil 4 OtCJ; TfrtfSffi^T^ 

2 HA7JU Z<D^tm^my 7 4 /^l 3 2 Hio^-TTlciiitiS^tv&o 
ffl77^f/q 3 2 HioV^TTfeit'liS^tL/i'ff-^Ttfi, **7*?113, *7>fyU 
-9 1 2 2 io J: ZfitiJ 7°7 1 1 4 ^fiT^m^^ 1 0 2 ^ tBTJ £ tiZ> 0 tfz. 
itXtlMl 0 1 IzAJjLfzm^ytli, ^r<D-m^7ciJ7°7 1 1 1 (i=t i9 5H£2*t 
^(7)^7 Vr^lr - Kl 5 1 K «t •? -t- * $ *i£o TfcthTJ^ 1 0 2 

75^m^^tL^,M-^7t(i> -eo— i 1 4 n<t o^sax-r, -eco/^ 

7-^-7 * h^t-Kl 5 4 Hi 19 ^e-* £ti£ 0 
[0 0 4 9] 

■TOTtiiilil^VJ--^ 1 (D^ifctD^m*'*? HWi. ^"Plffl:? r-fM 1 3 1 
(7>fiJ#^^^ TfcitUffl 7 t^/n* 1 3 2<7>fiH#J*^ fUt#^ 
ittli 4 ootl^c*^ h ;u£|g^L£ & <Dxhz> a c^Tlfcitilii^vj--^ 1 fi 
^ itn^M7 7 4 ^ \ 3 1, 13 2 -e ti^~iitf^^zm% &m.J&<v?kitftifi 7 7s 

frh^t), itm^m 77^^131, 132 ^tL^timm^mmz z>&h. 

&fct LX]u^mx^m^^^>^t^X^h 0 tfz, 7fci#4iIffi-7T^l 3 1 

, 1 3 2^nrn^±.mLtz^mmfm^^itmm,mm^x^h^h, ^ 
* -c & ftmtxmn zm-f&^t at*-? § h o 

[0 0 5 0] 

m 9 \z^ziLtz*mmMW-^&&%mm i *v^-)v 1 *nmm 

ttifiE# 2004-3015340 
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[0 0 5 1] 
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